Nucleotide and thioredoxin specificity of the manganese ribonucleotide reductase from Brevibacterium ammoniagenes.
The manganese-containing ribonucleotide reductase previously identified in gram-positive bacteria has been purified and its nucleotide specificity and other requirements were determined. The enzyme isolated from Brevibacterium ammoniagenes is a ribonucleoside-diphosphate reductase which, in the presence of allosteric effectors, reduces all four common substrates at comparable rates; very little activity is observed in the absence of effector nucleotides. Ribonucleoside triphosphates are reduced at 20% the rate of the diphosphates. Cytidine and uridine nucleotide reduction is specifically stimulated by ATP and dATP, adenylate reduction by dGTP, and guanosine nucleotide reduction by dTTP. Unlike the iron-containing ribonucleotide reductase systems, high concentrations of dATP do not inhibit substrate reduction. The new bacterial enzyme tolerates high salt concentrations (up to 250 mM ionic strength) and does not require divalent metal ions for activity in vitro. The presence of thioredoxin has been demonstrated in heat- and acid-treated protein extracts of B. ammoniagenes and the protein was purified to homogeneity. It is very similar to the thioredoxins isolated from other organisms in relative molecular mass (12,000), isoelectric point (4.3) and enzyme-activating properties. In the presence of 0.3 mM dithiothreitol, the bacterial thioredoxin can serve as hydrogen donor for B. ammoniagenes ribonucleotide reductase in vitro, indicating the presence of a functional ribonucleotide reductase-thioredoxin system in these bacteria. The properties described in this and in our preceding paper in this journal [Eur. J. Biochem. 170, 603-611 (1988)] suggest that the B. ammoniagenes ribonucleotide reductase is intermediate in structure and specificity between the deoxyadenosylcobalamin-dependent and the iron-containing enzyme classes and that it is adapted to the specific requirements of deoxyribonucleotide synthesis in this organism.